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SCIENCE 

SPECIAL ARTICLES 
ORGANIZATION OF HETEROTYPIC 
CHROMOSOMES 
INa recent article H. C. Sands1 gives a pre- 
liminary account of his interpretation of 
chrolnosome structure in  Tradescantia. This ac- 
count seems to differ much in fundamentals 
from the results of a study conducted by the 
writer on various species of the South Bfricaln 
Liliaceous genus Gasteria. To consider only 
the most interesting feature, the heterotypio 
chromosomes, m-e find first that a t  metaphase 
there are three pairs of small chromosomes in 
the center of the plate, with four pairs of much 
larger ones arranged in radiating fashion 
around them. I n  favorable material i t  is easy 
to see that the metaphase chromosomes are  
organized inte~nal ly into chromomeres, though 
these are somewhat irregularly arranged. Even 
before they separate the la?ger chnomo-homes 
each show a cleft a t  the outer end opposite the 
fiber atitachment, and before anaphase is fay 
advanced they are  nearly completely divided 
longitudinally into two halves. Ussally this is 
entirely completed before telophase sets in, 
and the halves are widely separatecl. The 
smaller chromosomes are slow to split, but 
finally do so. Consequently there is a ~ t  telo- 
phase a diploid number of separate chromo-
some-halves and the homotypic division has 
been prepared for. 
-4s the larger chromosomes separate in  ana- 
phase i t  is clear (that i n  each half-chromosome 
there is a double row of i,ounded chromomeres. 
These are few and apparently quite definite 
in  number, mell separated from each other 
and stain sharply in  contrast to the almost 
oolorleas matrix. -4s the membrane first ap-  
pears around the group of telophase chromo- 
somes (which are mell separated in this genus 
and easily studied) i t  becomes evident that  
there are no longer trvo ~ ~ o ~ i ~ s  of chromomeres, 
but uhat four  are now present. When the 
chron~osomes are obliqnely placed these can 
clearly be distinguished, especially in  'the later 
stages when the chromosomes begin to broaden 
a t  the ends in preparation f o r  a more even dis- 
tribution of the chmmatin i n  the interkinetic 
nucleus. The smaller roundish chronlosolnes 
1 Sands, H.C. : "Perigenesis," SCIENCELVI, 
517-518, 1922. 
shorn comparable changes, though less clearly 
because of their size. I t  would seem that  $)his 
can only mean that  bo~th the gme,tophyte divi- 
sions i n  the pollen grain have [been completely 
prepared for. The chromorneres vhich enter 
the oonstruction of the sperm nuclei seen1 to be 
already formed and merely avaltlng the me-
chanical distribution of these mitoses. Unfor-
tunately i t  has not been possible to trace ,the 
history of tihe chromorneres las such ~ h ~ o u g h  
these two divisions. 
By a mebhod based on smear preparations 
i t  has been possible to laTgely confirm 'the re- 
sults of sectioned material and to obtain b a -  
tions i n  which synizesis (synapsis) has been 
almost entirely ehminated. The best results on 
the anaphase and telophass stages were ob-
tained when the dividing cells mere pressed 
from the anther before fixing land embedding. 
The writer would consider, then, that the ma- 
terial worked upon, Gasterza, tends to demon-
strate a very great precision in the chromo-
mere constitution of the meiotic chromosomes. 
I t  is hoped that it  mill be possible soon to make 
a full report giving the eyidence for  the view? 
here expressed. Wx. RANDOLPHTAPI~OR 
UNIVERSITY PEFNSPLS'~PITIAOF 
THE INTELLIGENCE OF INDIANS 
THE accomplanying tables show that if we 
rank mixed bloods of certain heredity with no- 
lmadic and sedentary full blood Indians accord- 
ing to intelligence as indicated by Scale A of 
Sational Intelligence Tests the sequence proves 
to be : 
I: Nixed Bloods. 
11. Mexicans. 
111. Plains and South Eastern Full Bloods. 
IV. Plateau Indians, Full Bloods. 

V, Navajos and Apaches, Full Bloods. 

While the number of cases is small the indica- 

tions of the measures are consistent with this 
inference. The results will shortly be reported 
more in  detail by the writer who has been giv- 
ing these tests in  United States Indian Schools 
of the Southv;est. 
THE RELATIVE INTELLIGENCE O F  INDIANS O F  NO. 
3 l d D I C  AND SEDEXTARP TRIBES AND MIXED 
BLOOD INDIANS 
The scores are of the National Intelligence 
Tests, Scale A, Form 1. 
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Score Per cent. 
attaining Median 
Cases Median of PI. & S.E. 
12 and 13  years: 
Xixed Bloods............ 18 103 80 per cent. 

hfexica.ns .................... 145 85 60 per cent. 

PHains & 8. E............. 8 76 -

Pueblo ........................ 46 64 40 per cent. 

Navajo Ss Apache...... 12 52 10 per cent. 

14 aitd 1.5 years: 

Mixed Bloods............ 39 110 80 per cent. 

Mexicans .................. ..I32 92 70 per cent, 

Plajns & 8. E............. 55 85 .... 

Pueblo ........................ 82 80 44 per cent. 

Tavajo Ss Apache...... 19 60 20 per cemt. 

16  and 17 years: 

Xixed Bloods............ 41 104 71 per cent. 

Mexicans .................... 28 9 1  54 per cent. 

Plains Ss S. E............. 60 90 .... 

Pueblo ........................ 95 78 34 per cent. 

Navajo & Apacl~e...... 30 77 23 per cent. 

1.8 and 19 yeays: 

Mixed Bloods............ 31 114 60 per cent. 

3fcxicms .....:.............. 2 .... .... 

Plains & S. E............. 53 88 .... 

Pucblo ........................ 26 7'1 30 per cent. 

nn
Navajo Ss apache...... 24 I I 40 per cent. 
T. R. GARTH: 
THE OPTICAL SOCIETY OF 

AMERICA 

AERIDGED MINUTES OF THE SEVENTH 

ANNUAL MEETING1 
THE eve nth annual meeting of the Optical 
Society of America was held a t  the National 
Bureau of Standards, JTTasliington, on  October 
25, 26, 27 and 28, President Troland pre-
siding. 
One hundred and thirteen pelsons ~egisterecl 
as i n  attendance a t  the meeting. Eighty-five 
of these were from outside Washilngton. The 
actual number attending a t  one time or another 
was probably about 150. The number i n  
attenaance a t  any one time a t  the sessions f o r  
the reading of papers from about 
$hirly to over one hundred. 
I The complete minutes including abstracts of 
papers and descript.ions of exhibits will appear in 
tile January number of the Jottrnal of the Op-
ticctl Soctoty of 	 Arne, ica. 
A n  exhibit of optical instruments was held 
in connection with this meeting; and visitors 
were also given an opportuni t j~to i n ~ p e c t  the 
optical equipment of the Bureau of Standards. 
The condensed prognam follows : 
Bureau of Standards laboratory exhibits open to 
informal visits. 
Business meeting : 
Reports of officers and general committees. 
Reports of committees on nomenclature and 
standasas. 

OCTOBER
26 
Glass Plant open to informal visits. Pot of 
opt.ical glass being stirred. 
General session : 
Address of welcome: Dr. S. W. Stratton, direc- 
tor, Bureau of Standards. 
Response: Dr. Leonard T. Troland, president, 
Optical Society. 
Papers on miscellaneous optics. 
Session on solar, stellar and planetary radiation: 
Invited papers by Dr. C. G. Abbot and Dr. 
W. W. Coblentz. 
Glass Plant open to informal visits. 
Moulding, annealing and inspection of optical 
glass. 
Illustrated address (by invitation) : Professor 
W. 	 J. Humphreys, U. S. Weather Bureau, on 
' The optics of the atmosphere. ' ' 
Glass Plant open to visitors: 
Pot of optical glass removed from furnace. 
OCTOBER27 
First session on physiologic opt&%. 
8econd session on physiologic optics. 
Special session on physiologic optics for papers 
by invitation of 	 the committee. 
OCTOBER28 
Session on photometry, colorimetry and optical 
pgrometrg. 
The exhibit of optical instruments, October 26, 
27 and 28. 
A. synopsis of the proceedings, papers and 
special features of the meeting is given below: 
1. BusGness 
The report of the secretary and membership 
eomniititee was read in part. 
The president communicated an informal 
report from the treasurer, trhe formal r e p o ~ t ,  to 
be s ~ ~ b m i t t e d  a t the end of the fiscal year. 
The follov~ing reports of general committees 
were received informally: 
Physiologic optics: F.K. Bichtmyer, chairman. 
